This paper proposes a new hybrid algorithm for supplier selection and evaluation for quantitative, qualitative factors in supply chain management. Supplier selection and evaluation is formulated by integrating Multi-criteria decision making approach such as Analytic hierarchy process(AHP) improved by Rough set theory and Technique for order performance by similarity to ideal solution (TOPSIS) to rank the suppliers based on their overall performances. Rough set theory is used to screen the suppliers by the decision makers. AHP was applied to determine the relative weights of evaluation criteria. TOPSIS was applied to rank suppliers in terms of their overall performances. This method helps the decision maker to select the best supplier who meets all the requirements of supply chain management. To evaluate the algorithm a case study is done in high technology Company named Multi-Flex Lami-Print Ltd which manufactures Flexible Packaging materials in India.
INTRODUCTION
Supply chain management (SCM) plays an important role in all the industries because it must satisfy the market demand based on all criteria's. Management of an organization mainly depends on their suppliers therefore selection of suppliers and evaluation is a complex decision making process.
AHP is the best tool to decide the complex criteria in different levels. It is one of the most widely used multiple criteria decision-making tools [T.L. Saaty]. To calculate the relative weight of multiple criteria [quantitative, qualitative] or multiple options against given criteria AHP is used. It is an Eigen value approach to pair wise comparison. It also provides a numeric scale for the measurement of qualitative and quantitative performances [Taha] . The traditional AHP utilizes exact values to express the decision maker's opinion in a comparison of alternatives (Wang & Chen) .But in many practical cases human preference model is uncertain and it is very difficult for the decision maker to express the preferences using exact numerical values. To improve the AHP method Rough set theory is applied. AHP improved by rough set theory and multi_objective mixed integer programming to determine the number of suppliers to employ the order quantity (Weijun Xia, Zhiming Wu., 2007 This paper proposed a structured methodology for supplier selection and evaluation in supply chain management. Suppliers are screened by Rough set theory and the selected supplier's qualitative data are analyzed and the weights of the suppliers are obtained by Analytic hierarchy process (AHP) . To analyze the quantitative data's and rank the suppliers, Technique for order preference by similarity to ideal solution (TOPSIS), a multi-attribute decision-making (MADA) method is adapted. To illustrate the application and feasibility of the proposed methodology a case study is done in high technology Company named Multi-Flex Lami-Print Ltd which manufactures Flexible Packaging materials in India. This approach is able to help the decision maker to evaluate and rank the suitable suppliers among many suppliers.
Implementation of supplier evaluation
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METHODOLOGY
Step 1: Supply chain hierarchy is formulated by defining the criteria, sub criteria and alternatives.
Step 2: To reduce the evaluation bias in decision table the concept of rough set theory is used for information regarding the objects supplied in the form of data table. Here the data set is represented as a table where each row represents an object and each column represents an attribute that can be measured for each object which is supplied by a human expertise. Step 4: Suppliers ranking is done by TOPSIS method for quantitative factors by using the supplier weights obtained by Rough set theory and AHP. In TOPSIS normalized decision matrix is calculated as .
Then the weighted normalized matrix is calculated as V = w i *r ij. Determine the ideal and negative ideal solution as 
Selection Criteria for Suppliers
The level of hierarchy which we have taken here is four levels which include objectives, different decision criteria, attributes and the decision alternatives. The main objective here is the selection of best supplier for a manufacturing firm. The overall objective is placed at level 1, criteria at level 2, attributes at level 3 and decision alternatives at level 4.
Cost of the product (C 1 )
Product cost (A 1 ), Period cost (A 2 ). 
Quality of the
CONCLUSION
Supplier selection and evaluation is the complex multi criteria decision making in supply chain management which includes quantitative and qualitative factors with human judgment. In this approach quantitative and qualitative factors are evaluated with respect to the suppliers and they are ranked. To avoid evaluation bias here human judgment is done by rough set, preferences with respect to the criteria's, sub criteria's done by analytic hierarchy process and the overall weights with respect to the quantitative , qualitative factors among the suppliers is calculated. Supplier's weights are integrated with Technique for order performance by similarity to ideal solution to rank the overall performance of the supplier with respect to the qualitative, quantitative factors. Therefore the proposed approach is simple and easy to avoid bias in human judgment and ranking the suppliers while comparing to conventional approaches. As a result this can be applied to other areas such as warehouse location selection, distribution centre, project selection in supply chain management.
